) qualify for government reimbursement. Thus, it is crucial to understand the differences between provincial drug reimbursement policies and the potential impact of this variation on out-of-pocket expenditures. Previous studies [9] [10] [11] [12] have determined that disparities in publicly funded reimbursement policies for prescription drugs between provinces could result in cost inequities for individual patients. 13 However, the nature and extent of variations within or between provinces have not been adequately characterized.
We sought to compare the extent of coverage and costs relating to publicly funded reimbursement plans for prescription drugs for seniors, nonseniors and recipients of social assistance across Canada. We used case studies and clinical scenarios to assess disparities in out-of-pocket expenditures borne by beneficiaries with identical annual prescription drug costs living in different provinces.
Methods

Provincial prescription drug plans
We collected information, accurate to December 2006, about the structure of the publicly funded prescription drug plans in all 10 Canadian provinces. We obtained these data from 
Comparison of provincial prescription drug plans and the impact on patients' annual drug expenditures
Background: Reimbursement for outpatient prescription drugs is not mandated by the Canada Health Act or any other federal legislation. Provincial governments independently establish reimbursement plans. We sought to describe variations in publicly funded provincial drug plans across Canada and to examine the impact of this variation on patients' annual expenditures.
Methods:
We collected information, accurate to December 2006, about publicly funded prescription drug plans from all 10 Canadian provinces. Using clinical scenarios, we calculated the impact of provincial cost-sharing strategies on individual annual drug expenditures for 3 categories of patients with different levels of income and 2 levels of annual prescription burden ($260 and $1000).
Results:
We found that eligibility criteria and cost-sharing details of the publicly funded prescription drug plans differed markedly across Canada, as did the personal financial burden due to prescription drug costs. Seniors pay 35% or less of their prescription costs in 2 provinces, but elsewhere they may pay as much as 100%. With few exceptions, nonseniors pay more than 35% of their prescription costs in every province. Most social assistance recipients pay 35% or less of their prescription costs in 5 provinces and pay no costs in the other 5. In an example of a patient with congestive heart failure, his out-of-pocket costs for a prescription burden of $1283 varied between $74 and $1332 across the provinces.
Interpretation: Considerable interprovincial variation in publicly funded prescription drug plans results in substantial variation in annual expenditures by Canadians with identical prescription burdens. A revised pharmaceutical strategy might reduce these major inequities.
provincial websites [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] and from Provincial Drug Benefit Programs, 24 published by the Canadian Pharmacists Association. The data collected included eligibility criteria by category of beneficiary (seniors [age ≥ 65 years], nonseniors and social assistance recipients); cost-sharing strategies (premium, deductible, copayment and maximum annual contribution by the beneficiary); and details of pharmacists' dispensing fees and plan restrictions.
Several terms used in the study warrant definition. A "premium" is a fixed amount that a beneficiary must pay to be eligible for the reimbursement program. A "deductible" refers to a fixed amount or a percentage of income that constitutes the first portion of the costs that must be borne by the beneficiary before the insurer shares payment. A "copayment" may be a fixed amount, a percentage of the prescription cost or a percentage of income that is not reimbursed by the insurer but must be borne by the beneficiary. The "maximum annual beneficiary contribution" is the maximum amount a beneficiary will have to pay in a given year. Unless otherwise specified, all amounts are in Canadian dollars.
Clinical scenarios
We used 32 scenarios to evaluate the impact of the various provincial drug cost-sharing policies on individual annual expenditures. Four clinical scenarios featuring simulated but plausible patients were also developed to illustrate national variation in reimbursement policies.
For each scenario, 5 elements were varied: type of beneficiary (senior, nonsenior, social assistance recipient); annual household income (lower than, at, or higher than the national average); marital status (single or married); number of children (0, 1 or 2); and low or high annual prescription burden ($260 or $1000). The outcomes of interest were eligibility of individuals for reimbursement and the patient's calculated annual expenditure.
Annual household income was set as a function of after-tax national average income by economic family type, rounded to the nearest thousand Canadian dollars. 25 In the senior group, we calculated Old Age Security pension and Guaranteed Income Supplement, where applicable, using figures from the Old Age Security program. 26 In the senior group, a single senior and a married senior were assigned to each income category. In the general population group, a single beneficiary with 1 or 2 children, a married beneficiary with 1 or 2 children and a single beneficiary with no children were assigned to each income category. We defined the national prescription burden as the mean per capita spending on prescription drugs in the 10 provinces studied in 2005.
1 It amounted to $260. We chose the $1000 expenditure level arbitrarily to reflect a high burden of expense. In the clinical scenarios, prescription costs reflected 2006 drug prices. In every scenario, we chose drugs that were listed in the provincial drug formularies.
We calculated annual out-of-pocket expenditures for each simulated patient according to the cost-sharing rules specific to each of the Canadian provinces studied. We used the maximum professional fee in each province for 2006 to calculate the total annual prescription cost; this fee varied between $7 and $25.97. 24 Because most provinces allow a medication supply for 100 days, 24 we assumed that prescriptions were renewed 4 times a year. In the clinical scenarios, we set the number of drugs dispensed per visit to a pharmacy at 2.
For the clinical scenarios, we categorized the annual outof-pocket expenditures into 4 groups: ≤ 35% of total prescription costs and professional fees paid by user; > 35% but < 100% paid by user; 100% paid by user; and > 100% of total prescription costs and professional fees paid by user.
For the simulated patients, we calculated annual prescription costs using the Quebec drug formulary.
27
Results
We found that the provincial drug plans have different criteria for reimbursement. Premiums, deductibles, copayments and maximum annual beneficiary contributions varied across the provinces and influenced the magnitude of the annual costs incurred by Canadian patients.
Details of the reimbursement plans
The senior population includes all Canadians aged 65 years and older who are not covered, partly or otherwise, by a private insurance plan. Even though every senior in Canada is covered by a provincially funded drug plan, we found that the extent of the coverage varies (see Appendix 1, available online at www.cmaj.ca/cgi/content/full/178/4/405/DC2/1).
The nonsenior population includes all residents of Canada between 18 and 65 years old who are not covered, partly or otherwise, by a private drug insurance plan. Although most of the provinces have incorporated nonseniors into their policies, New Brunswick, Nova Scotia, and Newfoundland and Labrador do not offer public insurance for this age group. Prince Edward Island offers reimbursement to those whose annual household income is less than $22 000. In most provinces, special plans for families with very low incomes are available. Specific details pertaining to the individual provincial reimbursement policies for nonseniors are shown in Appendix 2, available online at www.cmaj.ca/cgi/content/full/178/4/405/DC2/2.
British Columbia, Alberta, Manitoba, Prince Edward Island, and Newfoundland and Labrador offer full reimbursement of drug costs to social assistance recipients. Ontario, New Brunswick, Nova Scotia and Quebec have variable reimbursement policies (see Appendix 3, available online at www .cmaj.ca/cgi/content/full/178/4/405/DC2/3).
Simulations and clinical scenarios
Annual drug-cost categories for the various clinical scenarios are displayed in Appendix 4, which is available online at www.cmaj.ca/cgi/content/full/178/4/405/DC2/4.
Low-income seniors: For seniors with an annual household income below the national average, all plans offer some level of drug reimbursement. In British Columbia, Ontario, New Brunswick, Prince Edward Island, and Newfoundland and Labrador, beneficiaries pay 0%-35% of their annual prescriptions costs, regardless of their prescription burden. In Alberta and Nova Scotia, beneficiaries pay 35%-100% of their prescription costs and professional fees, regardless of their annual prescription burden.
For the patient described in Figure 1 , the annual cost of prescription drugs is $454. She will pay an out-of-pocket sum varying from $8 in Ontario to $503 in Manitoba (Figure 1 ). (Note: Because the calculated total by province includes professional fees, it may be higher than the cost of the drugs in some provinces.)
Seniors with income at or above the national average: According to our case scenarios, seniors with an income at or above the national average living in New Brunswick and Prince Edward Island pay 0%-35% of their prescription costs, regardless of their prescription burden. In Ontario and Nova Scotia, the same senior would also pay 0%-35% of their prescription cost, but only if he or she had a high prescription burden (≥ $1000). For a prescription burden of $260 in Quebec, the annual cost to the patient exceeds prescription costs by an amount that depends on annual income, because this province imposes a premium on most of its beneficiaries.
The patient described in Figure 2 , who incurs an annual prescription burden of $1283, will pay from $60 in New Brunswick to $1332 in Manitoba.
Overall, New Brunswick and Prince Edward Island stand out as offering the most comprehensive public prescription drug plans for seniors, with patients paying only 0%-35% of their total prescription costs, regardless of their income level. Ontario and Nova Scotia have somewhat comprehensive plans, but reimbursement is proportional to prescription costs and inversely proportional to income level. Seniors in Quebec generally pay more than their total annual prescription cost because of premiums, except for lowincome seniors and those with a high prescription burden. Seniors in Saskatchewan, Manitoba, and Newfoundland and Labrador are covered only if they have low income.
Low-income nonseniors: In contrast with the senior population, nonseniors are offered high levels of reimbursement in only a few provinces. Most people in this category must pay the full cost of their medications unless they or their employer subscribe to a private insurance plan.
The patient described in Figure 3 , whose annual prescription burden is $807, will pay from $252 in British Columbia to $849 in Nova Scotia for these medications.
Nonseniors with income at or above the national average: The scenarios show that beneficiaries with income at or higher than the national average always pay more than 35% of their prescription drug costs. Saskatchewan, New Brunswick, Nova Scotia, Prince Edward Island, and Newfoundland and Labrador do not offer any reimbursement to patients in this category.
Social assistance recipients: Most social assistance recipients pay 0%-35% of their annual prescription costs in all Canadian provinces with a few exceptions.
The social assistance recipient described in Figure 4 incurs an annual prescription burden of $1389. He will not pay any- 
Interpretation
This study highlights the marked variation among provincially funded drug reimbursement plans. The eligibility and reimbursement criteria of these plans for seniors, nonseniors and social assistance recipients differ widely across the country. Thus, the amount patients must pay for a given prescription burden is unequal across provinces. These inequities challenge one of the guiding principles of the Canadian health care system -that all Canadians should have similar levels of access to health care benefits.
Variations in reimbursement have been demonstrated for 3 population groups. First, provincial policies provide seniors with extensive drug reimbursement coverage compared with the rest of the population. Despite this, significant variations in coverage were documented. Second, in general, nonsenior Canadians pay a substantial part of the cost of their medications even where public plans are offered for this subgroup. However, discrepancies in reimbursement of nonseniors across provinces are less marked than for seniors. Third, although differences in coverage exist for social assistance recipients, provincial plans either provide some kind of protection for this group (Saskatchewan, Ontario, Quebec, New Brunswick and Nova Scotia) or offer full coverage (British Columbia, Alberta, Manitoba, Prince Edward Island, and Newfoundland and Labrador).
There have been previous studies on provincial drug reimbursement plans [9] [10] [11] [12] [13] and their impact on drug use. 28 Our study demonstrates the inequities among publicly funded drug reimbursement plans across the country. This report includes insight into variations in out-of-pocket expenditures for populations with different individual characteristics (age, marital status, income) according to their province of residence. Furthermore, the casebased study design featuring patients with common health problems prescribed frequently used drugs allows us to provide "real world" examples of such variation and to foresee the impact of drug reimbursement policies on Canadians. Our study supports recent reports recommending that a national pharmaceutical strategy be considered as a way to achieve universal access to drugs. [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] 26, [29] [30] [31] [32] A national formulary with similar cost-sharing policies across the country could potentially reduce these inequities and reduce the influence of geography on access to medications in the Canadian health care system. This study has several limitations. First, we explored variations only in drugs listed on provincial formularies. Substantial additional variation exists with respect to reimbursement policies for drugs not listed on the formularies or listed as restricted medications. Second, to conduct a simulation study, we had to make several assumptions. We chose each variable in an effort to cover a wide variety of possible cases, but the number of scenarios is limited. Third, we did not consider potentially important variables such as differences in pricing strategies across provinces or differences in drug listings on provincial formularies. Finally, individual provinces run special programs to cover the drug expenses of specific subgroups of the population, including very-low-income families and people who are HIV positive or have diabetes. Incorporating these variables into our simulation was beyond the scope of this study; thus, it may not be possible to generalize our findings to these populations. Despite these limitations, our study provides a contemporary portrait of publicly funded drug reimbursement plans for seniors, nonseniors and recipients of social assistance across Canada. Given differences in reimbursement according to age, income level, marital status and province of residence, prescription drug reimbursement in Canada is manifestly unequal. Although current provincial drug plans provide good protection for isolated groups, most Canadians still have unequal coverage for outpatient prescription drugs.
Our observations are timely given that prescription drugs are accounting for an increasing portion of Canadian health care costs. Financial hardships due to drug expenses have already been shown to affect the health of some Canadians adversely.
2-8 Also, differences in drug access may lead to different clinical outcomes across the country. Policy-makers may want to consider a consistent pan-Canadian approach to prescription drug coverage.
